Abnormal magnesium metabolism in etiology of salt-sensitive hypertension and type 2 diabetes mellitus.
A previously unknown genetic defect in magnesium metabolism (i.e., the magnesium-binding defect [MgBD]) was found to be associated with the cause of "salt-sensitive" essential hypertension in humans and rats. It inhibits the entrance of Mg2+ into the cell so that the intracellular concentrations of Mg2+ and MgATP2- are decreased. Consequently, the 300 enzyme reactions in the cell, especially the 100 that either use or produce MgATP2-, are inhibited. Thus, because the extrusion of intracellular Na+ requires MgATP2-, hypertension results when the involved MgATP2- requiring enzyme is inhibited. The MgBD is corrected by the tachykinin substance P, which occurs in normal blood plasma, and by the pentapeptide and its contained tetrapeptide, which are released from the C-terminal region of substance P by plasma aminopeptidases. In vivo, the intravenous administration of the tetrapeptide corrects the hypertension and the MgBD as well. The MgBD also occurs in type 2 diabetes mellitus and, thus, the decreased intracellular concentrations of Mg2+ and MgATP2- ions appear to be involved also in the cause of this disease, which is reputed to be the fifth most deadly disease in the world.